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Study on the Performance of a New-Type Sine-Offset Fin for Negative Pressure

Low Temperature Plate-fin Heat Exchanger in Superfluid Helium System
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Abstract: In order to improve the flow and heat transfer performance of the negative pressure low
temperature plate-fin heat exchanger in superfluid helium system, a new-type sine-offset fin was
proposed by combining traditional offset fin and sine-wavy fin, and the offset density was
proposed as a new structural parameter to describe the new sine-offset fin. The physical field of
flow and heat transfer in sine-offset fin channel, the comparison of flow and heat transfer
performance in three kinds of fin channels, and the influence of fin structural parameters on fin
performance were studied and analyzed by numerical simulation. The results show that compared
with traditional offset fin and sine-wavy fin, the heat-transfer factor j of the sine-offset fin was
increased by 19. 97 % —38. 22% and 25. 09 % —33. 83%, respectively, and the improvement of the
comprehensive performance is more obvious at lower Reynolds numbers; the j factor decreases
with the increase of wavelength and offset density, and increases with the double waveheight. In
addition, the friction factor f decreases with the wavelength and increases with the double

waveheight, and increases first and then decreases with the increase of offset density. The new
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sine-offset fin structure can improve the heat transfer and comprehensive performance of plate-fin

heat exchanger. This research may provide a reference for the optimal design of plate-fin heat

exchanger.

Keywords: superfluid helium system; negative pressure low temperature heat exchanger;

sine-offset fin; fin performance
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Fig. 1 Schematic diagram of sine-offset fin channel structure
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Fig. 2 Calculation model of sine-offset fin
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Fig. 3 Schematic diagram of local grid generation of

sine-offset fin
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Fig. 4 Experimental verification result
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Fig. 5 Physical field distributions in sine-offset fin channel
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Table 1 Structural parameters of different types of fins
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Fig. 6 Streamline distributions in offset fin channel

and sine-wavy fin channel
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Fig. 7 Variation of factor j, factor f and factor Frgr with

Re for different fin structures
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